Abstract. The thermocouple is the most commonly temperature sensor used in the measurement technique. But because of the fluctuation of the ambient temperature, the cold temperature is difficult to hold invariableness. This paper proposes an improved method. There are all kinds of thermocouple compensation tables in the system. And according to the actual need, we can select the corresponding table to make the cold junction compensation. This system meets the needs of various types of thermocouples.
Introduction
Nowadays, the temperature controller is widely used in industrial and agricultural production, scientific research and other fields. In the future the intelligent thermostat develops towards high precision, multi-function standardized bus and high reliability. This can be attributed to its low-cost, easy availability, high precision and stability of output for a wide temperature range. Known from the temperature measurement principle of thermocouple, only when the thermocouple cold junction temperature remains unchanged, the thermo emf is the single-valued function of the measured temperature. In the application, the cold junction temperature is easily affected by the fluctuation of the ambient temperature; the cold junction temperature is difficult to hold invariableness, so the thermocouple needs Cold Junction Compensation.
While most of the thermocouple cold junction compensators are for a single type of thermocouple. So this paper proposes an approach that the compensator is designed to meet all kinds of thermocouples through programming.
Principle
Operating principle of thermocouples is based on Seebeck effect, which states that temperature difference between two different conductors or semiconductors will cause voltage difference between the two substances. The potential generated is caused by two different potentials which are contact potential and thermoelectric potential of single conductor.
Contact Potential
When two different metals A and B are connected, it will get a stable contact potential.
E is contact potential of two metal materials A and B at temperature T; k is Boltzmann's coefficient; e is the amount of electronic charge; and are free electron density of the metal material A and B.
